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Local Knowledge

represents the body of knowledge that
develops, becomes shared, and is
used by a particuiar social collectivity
(e.g., farming commumnity, ethnic
grotip) in the pursuit of ceratin goals
and interests (Campilan and Prain,
2003),
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Managing Soil Fertility in Northern Philippines
through Indigenous Strategies

[:B. Magcale-Macandog and L.I.M. Ocampo

Even befare the oidest farming
technology was introduced, the
local people have their awn ways of
fertilizing the scil. Yet, the
introduction of the neweslt farming
technigues has never replaced their
indigenaus ways.

This eircurnstance holds true for the
two indigenous communities found
in the Cordillera Mountans in
Marthern Philippines with regards to
their soil fertility management.
Barangay Bayyo in Bontoo, ML
Province and Barangay Cucligan in
Bucior,. Abra never bother to acguire
incrganic fertilizers to murture soil,
Instead, the local people stick to

the indigenous ways

soil fertility in their cropping fields,

How to Manage Acidic
Tropical Uplands

0.8, Magcale-Macandog

Sixty to more than 90 =5 of Southeas! Asia
(SEA) are upland areas. Befora, lhese
areds were sites of undisturbed natural
forests, However, rapid population growth
resulted in upland migration. Upland
migranis have now no choice but o
cultivate the land for & lving, thus,
transforming natural forests to agricuttural
lands. This transformation has lead to

fallowing the lasd or using plant
species as arganic fertilizers. Both barangays are very
fartunate to have discovered particular SpECIZs 1D manage
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Providing Knowledge
Support to Upland

Farmer Initiatives
E, Queblatin

Mang Editha is a Temale upland farmer
palanging to the indigenous Subanen tribe
in Lakewoaod, Zamboanga tel Sur
Mindanaa. For almost two years now her
hall —hectare hillside farm is eHorlessly
avolving mto a series of terraces where she
plants corn and a vanety of crops. She is
quite excited. This could mean |ess
cultivation waork and reduced soil eroskon

Curing land preparation two years ago, she
feft narrow strips of naturally goccurring
grasses on the contour untouched and
unplowed. These strips now serve as
barriers. against soil erosion. The lechnigque
ditt net require imported planting matenal
nor tremendous labaor,

Mang Editha learmed aboul this smple sall
conservation and nianagement fechnique
from another indigenous upland community
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Lapat Systems among the
Indigenous Swidden

Farmers of Apayao
by: Ben Maata

adapted from "Shifting Cultivation: Towards
Sustainahiliy and Resource Conservation'

Lapat system: delinition and history

Lapat is a traditional practice of a bereaved
lsrag (indigenous people of Apayaas)iamily
where materal resources (2.9, a cultivated
swidden tield or fallowed field, a porion of
thie mountain, river, or a porticn of the forest)
are declared off-limits to people to show
their respect and value for a dead family
member. The Lagat is identified by a
symbolic declaration that all persons
outside the tamily member are barred from
entering. using, or holding any of the
material resource declared as prohibited or
eff-limit by the bareaved family. The tamily
decides the duration of Lapat, which may be
from 1 ta 30 years, Under Lapal, the
surrcundings and ambiance 15 regarded as
“sacred”, thus explotation of resources in
the arga 15 temporarily hatted.

The maost valuable function and output of the
Lapal_system Ir the lsnag communities is
its tfremendous contribution to resource
canservaticn and socioeconocmic upliftment
of the family, There are vanous
manifestations of these funclions, for
instance, they were able o rejuvenats the
sl ferility of their 10-vear old home garden,
harves! large tfrees for lumber and
construction of their new house, harvest
1000 coconuts from anly 20 trees and plant
more-in other cultivated areas. To a certain

Signs and
symbals
B A placacd
wath ' Lepat’
wWirltlen on it
B A bamboo
cross; about twe
metersin length. pliced in the
stratogc area declared as Lapor
8 A red or black clorh placed
argund the Lapot iem
A surdy fonce with a peece of
wand from the coffin of 2 dead
B The skull ol 5 witd grmal

terms of land wtilization is also experienced
by the owners of Lapat, In the case of one of
the key informanis (Kis), she claimed that the
family was able to regain the financial loss
and even had more than what they expected
after they re-opened tha Lapat. 15 yvears later.
This is becauss they were able to harvest
tregs, rattan, fruits, and coconuts, and even
hunted wild boar and deer,

Insights to consider in sustainable shifting
cultivation and resource conservation

The attitude and respect manifesied
on the Lapat satisfies the bereaved
tamily members and the community,
From this, closer sacial ties,
poonomic support, cultural and
environmeantal “bond-strengthening”
are created.

Lapat system is & socio-cultural and
envirconmental management prachice
that largely contribules to the
behavioral change of the family

towards other Isnags and
ather community.

Lapat |= a unigue
transfarmation that eventually
contribules 1o the
sustainability of agriculiural
practices—in this case,
swidden cultivation praclices
and resource consarvation.

Lapat transforms the 5
ecanomic conditions of the
family 1o a favorable level

Lapat system is similar to the
beliefs and practices of some
tribies in other parts of Asia, &
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Using Local Knowledge to
Conserve the Diversity of
Sweet Potato in the
Philippines

adapted from “Agricultural Biodiversity Kitt”

Rootcrops and other non-cereal crops are
often lumped under the category of
“secondary crops”, These are considered by
some to ba of low importance and
consaquently
recaws far
less public
and private
sacior
mnvestmeants
in humann,
financial, and
ither
resolrces.

Contrary to
thair lovel as
socondary
Crops,
reoterops
fave been
Wilized in
many parts of
th world for
multiple
OUrpases in
different
agroecological
and
sucineConomic
conditions.
Particutarty for
sweetpolato, research has shown that it
performs. primary functions such as:
consumption ard nutrition, incoma and
amployment, and sustainability -and social
equity, within and among farming
househalds in Asia

iry spile of the primary imparancs of
secondary crops like sweetpolato, i has
received extremely low level of atlention
from mainstream scientific research even
with 15 large distribubion and livelihood
importance hroughout Asia

Orn the other hand, lbcal knowledge on
weetpolato has evalved out of farmers’
neéed to learn about the crop and its relevant
scientific knowledge. Among resource-poor
tarming househalds in marginal agricultural
amvironments, local knowledge is ane of
their few wital resources for sustaining
agricultural livelihood. Empirical siudies
undertaken by the Users’ Parspective With
Agricultural Research and Development
{UPWARD) Metwork and other research

A publication of CIP-1TPWAET
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projects ol the International Fotalo Center
[CIP) revealad househoid's conservation
and cultivation of the erop are often
neglected by formal agricultural research
institutions.

Sweetpotato in the Philippines:
Cultivar Diversity and Local
Knowledge

Im the Philippines, cullivar diversity is a key
element of local sweelpatato production
syslems. The
fallawing serve as
major impetus far
lzeal farming
households to
CONSErve
sweatpotato diversity:
lezal food
Consumpiion
pattarns and
preferances,
adaptability o jocal
growing canditions.
and traditional
belieis and practices,

Local knowledge on
diversily of
Sweetpolato cultivars
helps ensure thal
apacific cultivars arg
avallable when and
where tarmers need
them, Local
knowladge is an
essential rasource
tor identifying,
cultivating, wtilizing
and maintaining different cultivars for
difterent livelinood purpases.

Local Knowledge as a Starting Point for
Conservalion of Sweetpotato Diversity

Far research and development efforts o
support agricultural biodiversity
conservation. exploring lacal knowledge is
a useful starting point In consenation
efforts. Through the assessment of
potential value and use of local
knowledge, especially of neglected crops
such as sweetpofato, research and
development warkers can build on a key
resource in idenfifying and introducmg
apprapriate conserdation strategies

Terminologies

Loca! peaple choose descriptive labels in
refarring o various aspects of their
anvirgnment. For insiance in the
Fhilippines. they assign names 1o
sweetpotato: cultivars based on;
distinguishing characteristic: (a.q., Amsitan
far bland taste), person who Introduced

the cultivar (e.g., Bentang), place from
which it originated {e.q,, Kapangam, or
popular personality {e.g.. melda),

However, cross-checking with standard
scientific nomenclature is necessary
because the use of local mames is highly
arbitrary and variable.

Concepts

Local people develop constructs o
represent particular agricultural activities,
oulputs or preferences. Ong example is
nabukag, & mult-dimensional trait
associated with mealy faste that 1s popular
among subsistence farming households in
the Philippines. Generally, farmers
articulate a wide range of sweelpotato
atinbuies il.e., morphalogical, gastronomic,
physiclogicall ecological, Tamiliarty, and
function or use} that mo single cullivar can
fully satisfy. As a congequence, farmers
cultivate:a mix of cultivars with
complementary traits.

Beliefs and Values

Traditional behefs and values influance
agricullural decisions and actions, In
southern Philippines, farming communities
do not view ingenfives for conservation. only
in terma of material benefits, Othar valued
incentives Include the symbolic imporance
of the crop, opporunities for strangthening
social netwarks, and the power and
authority that is assoclated with leading
consandation effarts

Crop Management Practices

Intimate knowledge of crops and varneties
is part and parcel of local agricultural
kniowledge systems. Local people learn
and adopt different practices of maintaining
a varety of cultivars for various uses
Subsistence farmers.in the Philippines
dehberately cultivate a mix of shot-matunng
cultivars {e.g., Manobo, hansestabla after
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Managing Soil Fertility...
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I, Indigenous Plant Species as Organic
Fertilizers

Ducligan dug to its lower elevation (500
masl) and higher average temperature
128°C), which are very favorable for
Chromolagna growth,

Ducligan is tamaous far its rice production
Rice is the principal crop grawn In the rice

a. Sunflower in “Payew” fields
paddies on which the people spend most

In the highlands of Bayyo, Bontoc (1000
masi) Tithomia diversiflora or commanly
known as “sunflower”, grows abundantly.
This spacies is well adapted to the coal
anvirenment (18 "C) In the area. It is the
most signiticant plant species in Bayye
used for soil tertility management, The
local people of Bayyo have an indigenous
practice of incorporating sunflower
cuttings In the pavew irice field) since
leng time ago.

Payew i known as the irigated rice
terraces varying from 100 to 250 m? in the
area, Theserice laraces werg built long
time ago by ther ancestors and have
been passed on from generation to
generation within the family. 1t s
characterized by paddy soil irigated with
waler fraom the surrounding mourdains.
These paddy fields are primanly used for
irrigated rice production. However, other
crops such as sweel potato, cabbage,
and green crnicn may also be grown in
the area atter harvesting the rice crop, It
5 cultivated continuausly within the year

During tand preparation, sunflowsr
cuttings {leaves and branches) are
incorparated in the mud in the payew
fields by stepping on it (tapak-lapak).

Seenflowerocar bee fonrd cnvwilierr witlen Bavye

is providing the people a higher
praduction of their crops. Sunflower
grows abundantly in the ares, thus It is
readily avalable, Other fertiizers. such
as hog and chicken manure gave the
same offect on the soil and crops, only
they are rarely tound in the area and
still have to be bought, The community
does not use Inorganic tertilizers,
because based on their experiences,
incrganic fertilizers harden the sall,
thus sweet potate fubers often do not
develop. In-addition to that, urea (an
inoeganic: fertilizer) induces Taoliar
qgrawth instead of tuber growth. Ancther
reason g that, they do not have encugh
maoney 1o buy such inorganic lertilizers

Sunfiower is commanly appled before
rice cullivation because farmers reckon
it is the best for rice growth and rice
plams really needs the sunflower
fertiizes. It is not usually apoked in the
second crop {sweet potato), because
they think it is not necessary for sweet
potate crop since it makes use of the
residual fertilizer of the preceding rice

af their time and attention all year round
Most farmers are engaged In traditicnal
tarming practices. Two grops of rice arg
grownin the rice paddies in a year.
Farmers prater o plant traditonal nce
variaties, The dry season rice crop s
fermead as 'ulitay’ and Ihe wel season rice
crop is termed as “sawal”.

Chromalaena odorata (wulawol, hagonoy)
i the main source of fertilizer in the rice

paddies gt Duchgan. Chromolzena odorats

cutlings areapplied n the wel rice fiedds
guring the cultivation stage. Thoe cuttings
are allowed to decompose In the rce helds
during the growing season of rice. Other

sources of fertlizer are prunings ' of Gincidia

sepium and nce stover. Farmers obsanved
that C. odorata s an effective fortilizer for
thenr rice crop as evidence by the good
growih of rice. The effectiveness of .
odorata as-an organic tertilizer 15 attnibuted
o its high nitrogen content and quick
decompasition. On top of these, C. adoraia
grows abundantly in the area and farmers
have planty of supply of this ‘free’ organic
fertilizer in the area,

Duchgarn farmers 1y very hard not 1o

incarporate. commercial ferblizers in the soil,

Commercial fertilizers, according te their

crop. In addition to that, sunflower
planis arg heavy and it would be mare
practical for just a single applicaticn.

experience. damage the soil by hardening i
and making it acidic. Other reasons include
the hugh cost of commercial fertihzer and the-
production of low guality products, Farmers

About four big bundies (approximately 1
fool in diameter) of sunflower cuttings are
applied per farm. The sunflower cuttings
are allowed to decompose n the mud

during the rice growing season,  In this

process, nutrienis from the decompoesing

sunfiower cuttings are slowly released
into the soil for nce crop uptako.
Sunflower is the main orgamc fedilizer
that farmers apply in the payew fislds,
Farmers observe that their rice crop
productivity in payew fields 1s sustained
thrzugh the years by sunflower cuttings
application

Indigenous farmers have observed that
sunflower cuttings applied on the soil
before planting rice rejuvenates soil
ferility, thus, giving the plants vigorous
growth, preventing rofting of sweet polato

Second crop 5 mora labar intensive
than the rice crop and farmers do not
have time to apply sunflower for the:
sacond crop, Others, though, may opt
1o apply teriiizer such as suntiower and
rice straw in sweesl potalo crops.

b. Chromolaena odorata in Ducligan
rice paddies

In Barangay Ducligan. Buclog, Abra,
local people discover another orgamc
fertilizer that 15 most accessible 1o the
community, Chromolasna odorata is
the most significant species in their
soil fertility management. since it coul
be found almost everywhers in

observed shortening of storage lfe of rce
grains harvested from rice plants fertilized
with inarganic fertilizer,

{irrenna fitinte veloriite

and loosening the soil. Hence, sunilower ! :
Coanrinieed on ige 5
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The discovery of €. odorata and T,
diversifiora as organic fertilizers again
proves the resourcefulness, innovativeness
and creativity of upland farmers. Through
this, they are able to maximize the availabla
and most accessible resources. They have
not only found a cheaper way but alsa a
petter and more effective way of regaining
soll tertihty.

Il. Application of Weeds as Muich in the
“Katualle” fields (in the case of Bayyo

anly)

Katualle iz a rainted upland terraced fiald
under continuous annual cultivation. 11 1s
located at gentle slopes near the main road
and houses and usually covers an area of

50 mE A field intermediale bebween the uma

1swidden farm) and payvew (rice pond
terrace), katualle is close to the village and

has less elaborate terracing than the payvew.

Linlike the swidden fields, katualle s
established as a ‘private properly .

Katualle s perennially cropped with sweet
potate and other crops ncluding com,

peanut, squash, legumes, cabbage, pepper

and onion, In the Katualle, Tarmers apply
amy weeds removed from the farm and
place them in belween sweel polato crops
as mulch and organic fertilizer. This s a
means of controlling weed growth, too.
Peanul is commonly grown in the katualle
fields. Since soil in the katualle fields is
sandy, growth of peanuls hera 13 beltor
than in uma which has heavy soil (clayay).
After harvesl, peanul crop residues are left
on the soil as {ertilzer for the next swesat
potate crop. Sweet potato leaves, on the
other hand, ara left on the sail for the
subsequent peanut crop.  If tarmars have
avallable time. they alse apply rice hull as
additional tedilizer in the katualle fields.

. Practice of Fallowing in “Uma™ fields

Uma is known 0 be a rainfed upland
swidden farm found in the sloping areas of

Tsseper Wi, o fire 20008

the uptands. Wis a field cleared in forest or
pbushiand for shifting cultivation. In both
Barangay Bayyo and Ducligan, uma 15
abandoned after a lew years of cultivation
1o give its soil the time to rest and regain
its nutrients. Length of fallowing ranges
from 1 o 20 years.

The farming system in the ‘uma’ is a
valuable component of the househeld as it
is from the uma where they can gel a
variety aof thair food reguirements including
corn, vegelables and fruits.

The Area

Area of uma aliotled to each houschold
waries in each community. For the case of
Bayyo, uma covers at least 300 m” of fand.
In Dugligan, however, size of uma ranges
from 400 m? - 3000 m', depending on the
availability of household labor that will 1ill
the land, When apening a field for possible
uma, both communitias choose sites that
are not stony, sloping (but not very steep
slopes), and planted with more than 20-
year old frees. Very steep slope is prene 0
soll ercsion when opened up for growing
crops. In Ducligan, other critena like
presence of neighboring uma fields and
coverage of Lapat systern (forest
consersation) are alsa eonsiderad,

Faliow Period

Uma |s not continuously cropped like rice
lerraces and katuaile fields. |t s lelt for
sometime for the soil 1o rest, and for
rejuvanation of soil fartility, In Bayyo, umis is
cullivated for 4 years before I is left to rest
Tor about 1 1020 years. The length of the
fallow period varies from 1 o 4 years for

short fallow 1o as long a5 20 years. Short
fallow period is practiced by farmers who
have few uma fields while long faliow
period 15 practiced by farmers with greater
number of uma figlds. On the other hand,
Duchgan farmers prachce a relatively
sharter fallow period after two cropping
years. Fallowing in the area, which is

locally termed as "ulkat”, ranges only from
310 10 years.

Longer years of fallowing, lushness of
existing vegetation, and abundance of
decomposed |leaf litter are the commion

indicators of soil rejuvenation in both
barangays. Il there.is plenty of vegetation
to cul, thera will be plenty of ash (2 source
of fertilizer) when the vegetation is bumed
afler cutting and drying, Abundance of £,
adarats and presence of earthworm
droppings are also signs of high sail
tertility level, according to the Ducligan
farmers.

Ouring the tallow pencd in Bayyo, sweet
patato, which is the major crop cultivated
in the area, 5 left to grow In the field for
ahout 6 years before the land is opened
again for cultivation, It serves as a cover
crop 1o prevent sail erosion, although
clayey and Reawvy soil in' Bayye is already
soil erosian-rasistant. Other species that
commenly grow in tha “uma’ during the
fallow periad are runo grass, harbs,
sunflower, grasses, pine trees and Alnus
species. Pine lrees grow In the area by
natural regeneration through wind and
Girds, while Afnus was introduced by the
Department of Environment and Matural
Resources in the 19705,

Alnug trees are believed to be capable of
bringing tack soil fertility faster and are
good material for compost. Thus, they ara
dlso fertiizers in a way. Aside from those
benefits, Alnis may also provide the
people water and firewood, Their practice
of fallow managemsnt justifies their rare
application of fertilizers in “uma”. There
are also envirgnmental and sccio-
economic benefits brought by fallowing
Environmental benefits includa fresh air
provided by trees (trees fiter air pollution),
beautiful scenery and mora water. Socio-
economic benefits include a biodiversity
af products as wild fruits, moss; mourtam
lea, strawbearry-like jam, and konna
(medicinal herb); as well as raw
materials for ligergrass broom, hardwood
for handle of hammer and axe, and wood
carving maferials.

Conrinae! i pige &
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Lacontinged from page s

In the case of Ducligan, C. odorata is the prominent fallow species in the area.
However, recent practice of farmers is to plant tree species (timber and fruit trees) In
urma and to allow these trees to grow during fallow period. Intentional planting of these
trees signifies that the-a farmer plans to return to that particular uma field after the
fallow period. Also, growing vegetation during the fallow period provides protective
cover to the soil to prevent soil erasion. Soil in Ducligan is sandy and thus, prone to
splash and surface erosion together with the run-off water,

[Cultivation after Fallow

If the farmers think that the soil in uma has already regained its fertility enough to
support another round of cultivation, land will be cleared by cutting and burning shrubs,
herbs, and grasses. Fruit and timber trees are not cut and they are protected from fire
by clearing the vegetation around the base of the tree before buming the field. The
ashes from the bumt vegelation serve as fertilizer for the subsequent crop. Fertilizer is
noi applied [ntentionally when crops are planted in the uma fields. Farmers reckon
that there is no need to do so since uma fields are ralatively fertle and rich in nufrients
resulting from fallowing. Mutrients can also come from the decomposition of plant litter
from fallow species or from rice stover from the previous rice crop.

Mixed cropping is practiced In uma because farmers believe that its soil is fertile
enough to support the growth of a variety of crops. Another reason is to maximize their
use of the land, their time and sffart allogated in the uma. Squash, beans, and com are
the common crops grown in the uma of Ducligan and Bayyo. In Bayyo, these crops
together with millet and onion are just intercropped with sweet potato. After crapping,
crop residues like corn and millet stover are bumed and the ash is applied into the soil
as ferilizer. Other farmers Just lay out removed grasses and weeds on the soil surface
as muleh.

In Dicligan, rice is also grown in the uma along with ether vegetables such as Cajanus
cajan, Abelmoschus esculentus (okra), Colocasia esculantum (gabi), Corchorus
olitorius (saluyet), Lagenaria leucantha (upo), Brassica chinesis (pechay) . and Zingiber
£p. ginger. Vegetable crops are usually planted along the penphery or boundary of the
‘uma’ farms while rice and comm are grown In mixture Inside the 'uma’ fields. This is
their traditional way of planting the different crops in the uma.

Proteclive Meaasures

Traditionally, uma fields are cansidered communal areas in Ducligan. Anybody can
epen up uma areas under fallow. But, iLis a different case in Bayyo, where each family
i5 allatted their own uma. Lands under fallow in Bayyo are protected from cultivation or
opening by other farmers in the community through the information drive campaign.
During the barangay meetings, it is being announced that such lands are under fallow.
Protection from fire is also enforced in Bayyo through a local ordinance of charging
anyone & fine for lighting a fire that spread in the forest. Amount of fine is P100 for the 1
offense, P200 for the 2% offense and P300 for the 3¢ ofiense.

Now, who will toll that Philipgines is far behind? These three strategies applied by the
two upland barangays only prove that Filipinos do not easily rely to high technologies
given an allernate cheaper, more accessible and more effective means. Isn'l it that the
abifity to maximize the avallable rescurces and not the inexorable acquisition of new
farming technologies is ihe Indication of genuine innovativeness and rasourcefuiness 22
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Mixed Species Improved
Fallows in Western Kenya
G, Cadish, et.al.

Daclining or low maize yialds on
smallhalder farms are comman 0 Western
Kenya particularly, since ferilizer prices
have increased and the associated nutrignt
mining has decreased soil fertility. Natural
lallows, which noermally consist of o
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camiinaticn of broad-lealed weeads and
grasses, are used to restore sol tertility or
to provide fedder lor ivestock but thar
eflectivenass is low,. Recenl results have
shown that improved fallow systems with
last-growing Iree or shrub legume species
ke Sesbania sesban have a high potential
to restore soil fartifity and have become a
central agrotorestny technology for soil
fertility management. These technalogies
hawve proven & high adoption potential with
smallholding farmers in Weastern Kenya
and Southern Africa. Sesbania has been
the main tocus for this technology partly
due to its fong fraditional histary with
farmars and for jits compatbility with crops,
deep ooting, supphy of additional wood
products and farge benefit 10 maize planied
after the fallow. Mare recently other spocies
such as Crotalana graharmiana and
Tephrosia vogelil have been tested with
sutcess in the region

ETTET

Benefits from improved
leguminous fallows

Shott duration improved fallows of 6-12
manths increase the yvield of subsequent
maize crops by 1-3 Vha in the first season
compared with continuous maize cropping
or natural weed fallows with subseguently
lower benelits. in vear 2 and 3. The
procasses by which improved fallows
achigve these benefits are by &)
accumulation af large amount of nitrogen
rich biemass which is easily
decomposable, hence releases nutrients
rapidly inte the sail, bl Improved sail
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organic matter and soll struclure {noted by easier tilage operations), reducad erosion and improved weed suppression In dense
faliows such as Crotalaria graharmana, c) Sestania fallows have a very deep root system, thereby effectively capture mineral nitragen
which fas been leached below the crop rooting zone. This leads to a better recycling of nitrogen and reducing nutrient losses, d)
leguminous fallows additionally enrich soil fertility through the process of biclogical nitregen fixation (BNF). In this process the plant
forms @ symbiosis with a soil bacteria called Bhizobivm, which is able 1o transform nitrogen from the air into ammanium, which the
plant can assimitate. Plants which are effectively fixing nitrogen can be identified by the appearance of nodules on thelr roots. Activaly
fixing nodules have a pinkish interior color. The inputs from BNF and deep soil nitrogen caplurg provide sutficient M for the subsequent
maiza crop withaut requiring N fedilizer additions.

Biolegical Mitrogen Fixation (BNF) by fallow species in Westam Kenys,
Species Recyclable N Proportion of M Amount of N fixed (kg Wha)
S month fallow Derived from BWNF B manth 1allow 1315 month nld

(kg Mina} = ____ﬂ_"ﬁj Tl

Cerafaana ranarmiannt 160 fi7-80 150 T

Sesharka sastan a0 G455 it} BI: 120

Crajanus cajan 116 q¥-1% 110 1070

Tophoross vohged 120 5873 110 .

11 eghlermlime grw.-lh eoohitiore oo tarmars fiesd

Why mixed species fallows?

Improved single spacies fallows might fail dus o adverse weather conditions (drought, logging) or establishment failure (poor seed
quality or lack of proper seed pre-treatment). Some fallow species are less effective in capturing subsell nutrient or mitrogen fixation
than others. The infroduction of new species o the area has led also 1o the build up of new pests (e.g, caterpillar attacks on Crotalaria
grahamizna are now more often chserved). On the other hand recent evidénce suggests that the indigenous Seshania seshan
together with Tephrosia vogeli are hosts for root-knot nematodes (that are nodule like but are not zasily rubbad off), which affect alse
commaon beans. Hence, it is recommended not to plant beans in the first season after these fallows. Thus increasing the biodiversity
of the system by using mixed species fallows 15 essential to ensure sustainabdity of the production system,

Advantages of mixed species fallows

Insurance against faliow fails due lo adverse weather conditions {draught, lagging),
pest attacks or establishment failure. The maore resistant species will at least partially
compensate far the low yield ar falure of the susceptible species,

Multiple use of by products: Seshania tallows produce a large proportion of wood
(80% of biormass), which 15 very much appreciated by farmers; who are deprived of
firewood, However, the partiicning of resources into wood leads to a lowser amaunt of
folizge returned to the soil and leads to export of flxed nitrogen fraom the plot (30%:)
Mixing Sestdmia with Crotalaria ensures both the benefit of woed as well as a large
production of foliage biomass

Improved utilization of available resources; Tha tall Sesbania with an open canopy
mixes well with the lower but dense growing Crofalada. This leads 1o a belter light
utilization. Mixing the deep-rooted Sesbania with Crolalara leads algo to a better subsoil mingral nitrogen explaraticn,

Maximization of fallow yields: Yields do not necessarily increase under non-stress
condiions: However, when siratro was sown under Sesbania. Cajanus, and Tephrasia. larger
yields were obsarved,

Profonged residual effect: Mixing species of different leaf qualities and decomposition rates
may reduce nitrogen losses and extend the time of residual effect

Reduced pest pressure: Reduced insect attacks have been reported in mixed compared to
singie species fallows but further investigatichs and testing by farmers are needed.

Seshmia-Critalaria mixest falfow

Recommended Species Combinations

1. Far ragygling of deep soll M, high inputs from biclogical nitrogen fixation and a wood
companeant:
Sesbania seshan + Crolalaria grahamiana
1 To maximize fallow bigmass production or to provide a fodder (sratro, up 2t/ha in 8 months) compenent;
Sesbania sesban + Macroptilium atropurpurem
3. For producing a food crop during the fallow period:
Sesbania seban + groundnut
Cajanus cajan + groundnut
As Sesbania and Cajanus have an open canopy during the early establishment a short duration groundnut variety can be
planted in between the Sesbama rows during the short rains (groundnu! yield is aboul half of pure groundnut stands).

Consinbided eut poge 9
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Fallow Reduction in
Highland Shifting
Cultivation in Northern
Thailand

P. Wangpakapattanawong and D.E. Thamas

Generally, Thais have a percepfion fhat
shifting cultivation is the anly torm of
farming system practiced by all hill tribes, In
fact, different groups of hill tribes practice
different types of farming systems. The
Karen typicaily practice a short-crapping-
and-long-fallow-period shifting cultivation
Other forms of agricultural systems of the
Karen include paddy-rice cultivation and
home gardens. Traditionally, the Karen
grow bath paddy and upland rice. The
relative proportion of the two Systems vanes
ameng the villages, depending on
geophysical attributes of each village.
However, the Karen prefer to have as much
paddy FILD areas as 1h[—* ph}'&l-"‘al

Local people develop indigenous
strategies in the utiiization of
‘sweetpotato, which influence
decisions on cultivar choices. The
market makes a similar influence as
it creates dﬂfﬂﬁnd for cultivars with
Epamﬁs u&t{s. In the uplamié af
northern Luzon, creeping-type

- ose of cover
cropping as part of soil conservation
ﬂﬁnrts_ In central Luzon, h}gh—stamh
Bureau and Superbureau became
dorninant cultivars at the time
farmers sought to exploit market
nppprmniﬂas created by the
astahl hment of sweetpotato starch
iﬂsbnr E s'..

Exchange of Planting Materials

in the Philippines, informal social
networks of women are key channels
for the diffusion of cultivars through
the exchange of plenting materials.
Hhship ties and traditional
leadership authorities are also key
factors in austa]n‘[ng collective efforts

Faped

characteristics allow because paddy rice
cammanly provides better yield than upland
varigties, and the paddy fields are normally
close to streams (Zinke ot al, 1978,
Rerkasem and Rerkasem 1994),

The forest-fallow system ol shifting
cultivation of upland nee and other Tood
plans practiced by the Karen people of Mas
Hae Tai village, Chiang Mai, northem
Thailand, is changing due lo increasing
population and a resulting decrease in per
capita arable land base. This has resulled
in a reduction of the fallow percd, which
was 10 or morg years in the past. The
fallow 15 traditionally bebeved toact to
restore and sustain sell ferdilty and contral
weed populations; it may also be imporiant
for enhancing upland rice productivity by
maintaining soil structure and in other
ways., Presently, this system invalves 1 year
of cropping, fellowed by 5 years of crop-free
fallow. The national Thai government is
trying to changs shifting cultivation to fixed-
figld agriculture under the assumplion that
all forms aof shifting cultivation are
destructive and are not sustainabla, Some
ecologisis and social scienhsts oppose hé
idea using arguments aboul ke gcological
and cultural integrity of this traditional
farming praclice. There has been litte
empirical research o examing the
advantages and disadvantages of the
system. Cne of the main reasons for not
having empincal research done about
shifting cultivation |s that the Thai
government fails to recognize it as a
legitimate form of agriculture, In addition,
tha situation is comphcated by the land-right
issue of whether ethnic mincrities do legally
poasass land ownarship fitles. Theratore
they cannot pravent cutsiders from
encroaching upon thair lands; resulting in
lang scarcity

Ecological studies were conducted to
examine the nutritional aspacts of the
forest-fallow shilting cultivation using field
expanments and a chronosequence of
fields (Wangpakapattanwang 2001), The
Study site |5 located in the Mae Hae Tai
Karen village. of the Mag Chaem
watershed, localed abouw! 160 km
southwest of the city of Chiang Mai. The
avarage elevalion of the village is 1,000 m
asl; The tarmers were nterviewed about
thair traditional knowledge of shifting
cultivation system management. The yield
of tha upland rice crop under this system
was found to be about 1 tha, but is variable
within fields. between fields, and between
years. An ICRAF-supported sociceconomic
survey in the same watershed as Mae Hae
Tai found upland rica yield to be 3 tha,
resulting from shifting cultivation with a

Straight from

longer fallow — e.g., 7-10 years of fallow
(Thomas et al., 2002), The soils ((-5 cm) of
the shifting cultivation fields of Mae Hae Tai
village were rather clayey (about 40% clay)
and shightly acid {pH between 5 and 6 in
water). Soil bulk dengity was approximataly
1 glem?, with B.0-8.8% orgamc matter, and
about 0.3% total M. Soil available P was very
low (2-3 ppm). The soils were believed 1o be
sufficient for rice production n K, Ca, and
Mg, and the ash effect appeared to enhance
their availability, Whan soil properties were
measured again after 1 year, changes wera
not significant, except whean the &-year fallow
field was converted to a cropping field by
field clearing, buming, and cropping,

It was initially hypothesized that soil organic
matter, as an indicator of sail fartility, would
decline afler nutrients were exported in rice
grain and after rapid decomposition of
argamc matter dunng the cropmng panod; o
wauld have increased as-a rasult of litter
addition from fallow vegetation toward the
end of the fallow pariod There was no - clear
trend of SOM or N changes as the tallow
aged, The change of SOM in the
chronosequence of the shifting

cultivatian fields was rather small in.a crop-
fallow rotation of & years, Whan a
comparnsan of S0M in the rice field [6.8%)
and in a nearby secondary forest {7.9%)
was made, thera was insignifican
difierence. In additicn, there was also an
insignificant difference of SOM betwesn the
rize field (6.8%) and the fallow fields (5.8-
B el Therefare, tha mitial SOM level in the
farest might not be that high

The chronosequence Study revealed hal
durirg the 5 years of fallow, there were shight
ingredses in SOM and total M (attributed (o
the addition of Itterfall from the fallow
species) but a decling in pH, available B,
and extractable K. Ca, and Mg. These
decreases are aftributed to nutrient uptake
by the fallow vegetation and a decling In the
effect of the burning at the end of the
previous roiation, The largest changes n
sail canditions took place when the h-year
fallow field was slashed, burned, and
cropped. Standing-tree biomass increased
gradually during the fallow percd
fhromolaena odorata dominated the first 2
years of the faltow period, and i
accumulated aboul ¥ vha of aboveground
biomass within 1 year afler rice harvast
Fertilizer trigls of the regular firsl-year and
IHe experimental second-year upland rice
crop showed that N owas the most delicient
nutrient thus affecting upland nee
productivity. This supports the nutritignal rolg

af the fallow, Eittitiid (n ) I
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4. Other successful combinations: Sesbania+ Tephrosia vogelii,

Other farmers are however, encouraged to test other combination for their sustainability for their particular neads. To ensure
optimal use of the fallow the subsequent maize should be fertilized with 50kg Prha and 50 kg Kiha as most soils of Western
Kenya are strongly P deficien| and some are K deficiant.

Management of mixed species fallows

Optimum management is important for & successful mixed species combination. Particularly the sowing time is crucial as othervise
strong competition from the faster establishing species suppresses the development ol the other slower species.

Recommended sowing limes are:

Seshania sesban: at maize planting (due 10 slow establishment) during the long rains in the maize row (spacing 75 cm) Sashania
nesds to be scanfied by soakmg them m warm, but net boiling, water ocvernight,

Crotalara grahamiana, Tephrosia vogell, Cajanus cajan: after second weeding during the leng rains in maize row {spacing 75 cm}. No
sesd pre-treatment 15 required.

Macrotpilivm atropurpuresm: at second weeding broadeasting. Siratro seeds need fo be scarified on sand paper,

Benefits of mixed species fallows
Recommendad minimum duration is about 8 menths with larger yield benefits obtained for longer duration fallows. The costs of fallow
patablishment and loss of a maize crop are offset by the increased grain yield after the fallow. reduced labor and potential savings in N

rr;rhl_lyn_r__.rg Increaze in maize arain yield over yield of confinuous maiee control folawing improved fallows in Westem Kenya
[valigs in brackets are benalits in 2-4" crop after tallow)
Spacies Eypr{:dum Increase in malze graln yvield (Uha) Economic benefit®
BB month fallow 1215 month Kf Sht ha's
fallow 5FHsnn5
T Besbania + Grolaiand Wone 4 ‘ﬂ vha 1-2 tha {0.5-1} 75 Uha (1-2 1ha) 5000
Sesbania + sitrato Fadder 1-4 tha 1-2 tha [0.5-1) 2:5 tha (1-2 vha) EGLJUG
Seshana + groundnut Groundnut 0.2 tha 1-2 tha [(0.5-1} 2:5 Uha (1-2 thai 23000
1al 4 G-2 monin Rllew apove cantinuaus maize Croppirdg
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A Case of Improved il
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I Nueriz Viscaga, Nortlert
fﬁr}}?gz:z};s:,; 5 o7 & years 4ge. one
of the trital elders proented an
gffecticy techndgue of shorteniy
the ustd jallow’ period of 15 years
20 Juist 7 pears. TS i citiled
Famgonis. L ;‘e’f??}rf"r,ff.ej
seeullings of s nepalensis &
plarted oy e fredd shortdy after
(./f.;.j ).f‘."}:)'.z‘ l[ﬂ;{.r'ff.!‘.’:’gf f’;"{ ._'i.!‘)t’)fﬁ(k".rl
Befalads. S0, then tie fields are
ready for falion e secilings are
adlready (uee-fgh. i é- 7 years,
ey are ready for cutling, thus
TPomioed 5P, Lan be pfﬁfffa g,

~stared by Delber! Kice-
alipmet discussion st
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Providing Knowledge Support...conimed from puge 1

She was part of a delegation of a * farmer to farmer” sharing session in a nearby
community.

Supporting Selt Help

An increasing number of upland farmers in Southeast Asla such as Nang Editha are
taking advantage of recent technological and institutional innovations to help improve.
farm practices and overcome hunger and poverly. These innovations are buitdmg on two
important milestones: the lessons of the earlier green revolution. programs and the
recent palicy reforms towards decentralized natural (forest) resources management.

The Intermational Fund for Agricultural Development (IFAD) and the Waorld Agrofarestry
Center (ICRAF) are now collaborating to provide *knowledge support” on sall
management and agroforesty for representative community initiatives in Southeast Asia.
The joint Project is called the Technical and Institutional Innovations Project for the
Upland Poor or simply the Innovations Praject.

The collaborative knowledge support under the Innovations. Pruject inciudes
ducumantatmn of beneficial farmer practices and development and tastmg of
innovations. This is in support of government and non- government programs that
directly work with farmers.  An eéxample ol such govermnment program being supported is
the Western Mindanao Community Initiatives Preject which helps Nang Editha. There are,
three of these type of programs in the Philippines, two in Indonesia, two in Lacs FDR
.and ene each in Cambodia and Vietnam.

Innovations for the upland poor

Commodity price trends plus forestry policy changes are slimulaling mere intensive
agriculture in the IFAD-assisted project areas pointing 1o the need for more creative soil
management interventions. For Instance sirong Thai market for yellow corn are - _
competing with traditional land use practice of corm-soybean cropping In the district,
Battambang , Cambodia. The recent Lac PDR policy to limit the land for slash and burn
is encouraging farmers to do moere in less land.
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